© 2005 Tohoku University Medical Press
The prevalence of type 2 diabetes mellitus is progressively increasing in parallel with varying conditions of life, nutrition and obesity. Macrovascular complications such as coronary artery disease (CAD), cerebrovascular and peripheral vascular disease affect a substantial number of diabetic patients. Macrovascular complications are primarily held responsible for mortality and morbidity in these cases. United Kingdom Prospective Diabetes Study (UKPDS) has shown that the risk of macrovascular complications was four times more prevalent than that of microvascular ones (UKPDS 1998) . One of these macrovascular complications, coronary artery disease, is found in diabetics about four times higher than normal subjects. It is a primary cause of mortality in 80% of type 2 diabetics (Kannel and McGee 1979; Vigorito et al. 1980; Harris et al. 1987; Stamler et al. 1993) . The probable risk of cardiovascular disease is similar in the patient who had Bruce protocol. Before the exercise test the patients were informed about the test and any drug(s) affecting the test results were discontinued before 48 hours.
The criteria for discontinuation of the test included maximal heart rate being 35% over normal age matched values, a ST depression of 2 mm on ECG, severe chest pain, onset of arrhythmia, hypertension (> 240 / 120 mmHg) and serious hypotension (drop of 30 mmHg from control values). Patients with positive test results were referred to a cardiology centre for coronary angiography. The procedure was realised using Judking catheters and a Philips angiography equipment. A cardiology team performed coronary artery angiography and an experienced cardiologist evaluated the results. Coronary artery stenosis more than 70% compared to pre-stenotic measurements was considered significant for CAD.
Statistical calculations were done using SPSS for Windows 10.0 software program. Chi-square, Student's t-test, Pearson correlation and logistic correlation analysis were used for statistical calculations. P values of < 0.05 were considered statistically significant.
RESULTS
Sixty two (12.4%) of 500 patients showed abnormal treadmill exercise test (Table 1) . Fifty three (85.7%) of these patients had CAD according to the coronary angiography. Twenty three patients had one vessel disease (VD), 8 had two VD and 22 had three or more VD. According to the gender, 13 females had one VD, 4 had two VD and 12 had three or more VD, while 10 males had one VD, 4 had two VD and 10 had three or more VD. We found no significant difference between males and females according to the severity of coronary disease ( Table 2 ). The age of the patients and the duration of diabetes were correlated with the results of the exercise test (p < 0.05). No significant correlation was found between the test results and other parameters such as gender, body mass index (BMI), HbA1c and lipid profile (Table  1) . Insulin usage was more common in patients with abnormal treadmill test results compared to the others (37.1% vs % 24.8; p < 0.05).
When correlation between the gender of the patients and the occurrence of silent ischemia was considered, exercise test results were found positive in 28 male (12.6%) and 34 female (12.2%) patients (p > 0.05). While a statistically signifitype 2 diabetes without a history of myocardial infarction (MI) and non-diabetic patient with MI (Haffner et al. 1998) . In most of the diabetic cases, the diagnosis of CAD is delayed due to concealment of antecedent symptoms by factors such as autonomic neuropathy. The cases are not recognised unless unstable angina pectoris or MI develops (Chiariello and Indolfic 1996) .
The prevalence of CAD was found in 8-26% of type 2 diabetics with asymptomatic CAD (Paillole et al. 1995; Janad et al. 1999) . In these studies, the frequency of silent myocardial ischemia was investigated by non-invasive methods such as Holter monitoring, exercise electrocardiogram (ECG), and thallium myocardial scanning (Marin et al. 1989; Nesto et al. 1990; Van Hoeven and Factor 1990; Naka et al. 1992; Paillole et al. 1995; Grossman and Messerli 1996; Eichhom et al. 1998; Bacci et al. 2002) . Because of these data we intended to investigate the frequency of silent ischemia and the sensitivity of exercise ECG in detecting the CAD in type 2 diabetics without clinical symptoms and history of CAD using exercise ECG.
MATERIAL AND METHOD
The present study included five hundred Turkish patients with type 2 diabetics (222 male and 278 female), who showed no evidence of CAD and angina pectoris nor any sign(s) of ischemic changes in resting ECGs and were referred to our diabetes unit between 2002 and 2003. All patients gave informed consent according to the Declaration of Helsinki. None of these cases had peripheral vascular disease. Mean age of patients was 55.2 ± 9.3 years. The diagnosis of diabetes was based on American Diabetes Association (ADA) criteria. The patients were asked for the presence of dyslipidemia, hypertension, smoking and familial history of CAD. Patients with blood pressure over 140 / 90 mmHg or those taking antihypertensive agents recorded as hypertensive; patients with total cholesterol and tryglyseride levels above predefined levels (> 200 mg/100 ml and > 150 mg/100 ml respectively) or those taking antihiperlipidemic agents were recorded as dyslipidemics. All of these blood samples were taken in the morning after at least 8 hours of fasting. HemoglobineA1c (HbA1c) was measured with turbidometric immunoassay methods. The cases underwent treadmill exercise test according to cant difference was not found between female and male patients with respect to age and HbA1c levels, BMI was higher in females (30.9 ± 4.0 kg/m 2 vs 28.0 ± 3.5 kg/m 2 ; p < 0.05, Table 3 ).
DISCUSSION
Various mechanisms have been proposed in an attempt to explain premature onset and rapid progression of arteriosclerosis in type 2 diabetics.
Among them the loss of normal endothelial function is an early warning sign of atherosclerotic process. In type 2 diabetes early endothelial damage occurs concomitantly with hyperglycemia, hypertension, diabetic dyslipidemia and hyperinsulinemia (Williams et al. 1996) .
In recent studies, a Q wave-MI was detected in ECGs in patients with a history of type 2 diabetes for more than 10 years both in the presence 
a n d a b s e n c e o f a d d i t i o n a l r i s k f a c t o r s .
Accordingly, patients suffering from diabetes for more than 10 years were recommended to have routine stress tests (Janand et al. 1999) . In another study the incidence of silent ischemia in diabetics whose diabetes duration was more than 10 years, was found to be 42.5% and combined prevalence of retinopathy and neuropathy was found to be increased (Zharov et al. 1993) . In a study by Inoguchi et al. (2000) , routine screening tests has been recommended due to an increase in the risk of CAD in diabetics more than 60 years old. In accordance with the literature, we found a correlation between the duration of diabetes and the prevalence of silent ischemia. However when the time elapsed before the onset of type 2 diabetes and atherosclerotic cascade during preclinical phase was taken into consideration, the necessity of screening every subject for CAD becomes apparent (Saito et al. 1990; Williams et al. 1996; Gokcel et al. 2003) . Exercise ECG test is the best non-invasive test for detecting coronary ischemia with the advantages of availability of necessary equipment and staff and the equipment is relatively cheap. Tests can be done in the doctor's office and can be considered within the context of diagnostic history and physical examination. Furthermore, patients are not exposed to ionising radiation. In a meta-analysis of 147 studies encompassing 22,047 patients, exercise ECG could detect CAD with a sensitivity of 68%, a specificity of 77% and relative accuracy of 73% (Fuster et al. 2002) . In our study, 85.5% of the cases identified by exercise ECG were confirmed to have lesions of CAD by coronary angiography. In a study conducted by Gokcel et al. (2003) a myocardial scan was performed as a screening test with exercise ECG using tetraphosmine, and abnormal ECG findings were detected in 14 (12.2%) of 172 type 2 asymptomatic diabetic patients. In 13 out of these 14 cases CAD was found after coronary angiography. Comparison of these cases to the cases without CAD revealed no characteristic feature other than the differences in non-fasting glucose levels (Gokcel et al. 2003) . In another study similar results were reported regarding the correlation of abnormal exercise test results and CAD prevalence in type 2 diabetes under treatment with or without insulin (Naka et al. 1992) . Although male gender is a risk factor per se, our study has failed to reveal a significant difference between diabetic male and female patients with respect to the prevalence of CAD. Milan Study on Atherosclerosis and Diabetes (MISAD 1997) had found a higher rate of CAD in diabetic males. Still in similar studies conducted by Naka et al. (1992) , Jannad-Delenne et al. (1999) , and Gokcel et al. (2003) CAD was more prevalent in male gender. A study done by Koistinen (1990) is in accordance with our study 50.8 ± 11.1 47 ± 9.6 NS HbA1c (%) 6.9 ± 1.3 7 ± 1.2 NS NS, not significant; BMI, body mass index; HDL, high density lipoprotein cholesterol; LDL, low density lipoprotein cholesterol; HbA1c, haemoglobin A1c.
since they could not find any difference between genders with respect to the prevalence of CAD. They postulated that the absence of a difference between the genders may reflect a loss of protection against CAD in diabetic women. A possible correlation between the prevalence CAD and the BMIs of male and female patients had been discussed by MISAD (1997) group but no significant difference was found. In contrast, the BMIs of female patients with abnormal exercise test were found to be statistically significantly higher than those of their male counterparts in our study (Table  3 ).
In conclusion we have found silent ischemia in 12.4% of Turkish patients with type 2 diabetes mellitus. Moreover, male and female type 2 diabetic patients are under comparable risk for CAD. We propose that obesity significantly increases the risk of CAD in type 2 diabetic women.
